Nanocomposite Membranes of Silica and Polysulfone for Improved Gas Permeation  by Patil, M.B. et al.
 Procedia Engineering  44 ( 2012 )  1011 – 1012 









GLR[LGH QDQRSDUWLFOHV ZLWK DYHUDJH SDUWLFOH VL]H RI  QP 7ZR W\SHV RI SRO\VXOIRQHVLOLFD
QDQRFRPSRVLWHPHPEUDQHVZHUHSUHSDUHGE\VROXWLRQFDVWLQJDQGVROYHQWHYDSRUDWLRQPHWKRG
WRVWXG\WKHSHUPHDWLRQRI&2DQG1JDVHV%DUULHUSURSHUWLHVZHUHLQYHVWLJDWHGDVDIXQFWLRQ
RI QDQRSDUWLFOH FRPSRVLWLRQ IRU SXUH JDVHV 6(0 WHVWLQJ UHYHDOV WKDW VXFK FRPSRVLWHV KDYH
KLJKHU ERXQGLQJ ZLWK WKH SRO\PHULF PDWUL[ *DV SHUPHDWLRQPHDVXUHPHQWV GHPRQVWUDWH WKDW




3RO\VXOIRQH 0Q a  DQG 6L2 ZHUH SXUFKDVHG IURP $OGULFK 86$ &KORURIRUP ZDV
REWDLQHGIURP)LVKHU6FLHQWLILF8.

$OO SRO\VXOIRQH 36I QDQRFRSRVLWH PHPEUDQHV ZHUH SUHSDUHG E\ VROXWLRQ FDVWLQJ±VROYHQW
HYDSRUDWLRQ WHFKQLTXH0L[HGPDWUL[PHPEUDQHVZHUH SUHSDUHG E\ GLVSHUVLQJ VLOLFRQ GLR[LGH
6L2QDQRSDUWLFOHVLQFRQFHQWUDWLRQVRIDQGZWLQ36ILHGLVSHUVLQJDQG
PJ UHVSHFWLYHO\ RI QDQRSDUWLFOHV ZLWK UHVSHFW WR  J ZHLJKW RI 36I XQGHU KLJKVSHHG
XOWUDVRQLILFDWLRQDW&IRUDERXWPLQLQP/RIFKORURIRUPDQGWKHQDGGLQJWKHVRQLFDWHG
VROXWLRQV WR KRPRJHQRXV 36 VROXWLRQV 7KH SODLQ DQG PL[HG VROXWLRQV RI 36 ZHUH FDVW DV







JDYH WKH ORZHVW&2SHUPHDELOLW\ZLWK WKHKLJKHVWVHOHFWLYLW\&212Q WKHRWKHUKDQG WKH
36PHPEUDQHH[KLELWHGWKHKLJKHVW&2SHUPHDELOLW\ZLWKWKHORZHVW&21VHOHFWLYLW\7KH
36PHPEUDQHH[KLELWHG LQWHUPHGLDWHSHUPHDELOLW\DQGVHOHFWLYLW\UHVXOWVEHWZHHQWKRVHRI
363 DQG 36 PHPEUDQHV 2YHUDOO LW ZDV IRXQG WKDW WKH LQFOXVLRQ RI 6L2 HQKDQFHV WKH
SHUPHDELOLW\RIERWK&2DQG17KHVHOHFWLYLW\RI1&2ZDVJUDGXDOO\ LQFUHDVHGZKHQ WKH
6L2FRQWHQWLVLQFUHDVHGLQWKHPHPEUDQHDQGWKDWRI&21ZDVGHFUHDVHGZKHQFRPSDULQJ
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6(0LPDJHVVKRZWKDWSODLQ36IPHPEUDQHVH[KLELWHGDXQLIRUPVXUIDFHDVVKRZQLQ)LJ$
DQG WKDW 6LOLFD QDQRSDUWLFOHV DUH XQLIRUPO\ GLVWULEXWHG DFURVV WKH QDQRFRPSRVLWH PHPEUDQH










WR V\QWKHVL]H QHZ SRO\PHUV ZLWK VSHFLILF FKHPLFDO DUFKLWHFWXUHV RU WR PRGLI\ WKH H[LVWLQJ
SRO\PHUVE\ LQFRUSRUDWLQJVXLWDEOH ILOOHUV7KHSUHVHQWZRUN UHSRUWV UHVXOWVREWDLQHGDFFRUGLQJ
WR WKH ODWWHU URXWH ,W LV UHDOL]HG IURP WKH OLWHUDWXUH WKDW QDQRSDUWLFOH ILOOHUV FDQ LPSURYH
VHSDUDWLRQSURSHUWLHVRIPHPEUDQHV7KHDGGLWLRQRIHYHQDVPDOODPRXQWRI6L2SDUWLFOHVLQWR
36IPHPEUDQHVKDVLPSURYHGWKHSHUPHDELOLW\RIERWK1DQG&2RYHUWKRVHRIWKHSODLQ36




7KLV SXEOLFDWLRQ ZDVPDGH SRVVLEOH E\ WKH VXSSRUW RI DQ 1353 JUDQW IURP WKH 415) 7KH
VWDWHPHQWVPDGHKHUHLQDUHVROHO\WKHUHVSRQVLELOLW\RIWKHDXWKRUV
.H\ZRUGV3RO\VXOIRQHVLOLFDQDQFRPSRVLWH
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